The identification of all people with a diagnosis of Prader-Willi syndrome (PWS) confirmed by DNA methylation analysis living in Flanders was attempted through contact with the four genetic centres and the PWS Association. The birth incidence for the period 1993 -2001 was 1:26 676, the minimum prevalence at 31 December 2001 was 1:76 574. A decreasing number of cases with age was found, which can be explained by a number of missing cases in the older population, a higher neonatal mortality in the past and an increasing mortality with age. Childhood death is usually sudden and associated with respiratory infection and high temperature, while the cause of death in adults is considered to be circulatory or respiratory in origin.
Introduction
The Prader -Willi syndrome (PWS) is a complex disorder characterised by neonatal hypotonia and feeding problems, childhood-onset hyperphagia and obesity, short stature, facial dysmorphism, hypogonadism, learning difficulties and behavioural difficulties. 1 PWS is caused by abnormalities of the 15q11 -13 region including paternal interstitial deletion, 2 maternal uniparental disomy, 3, 4 deletion of the imprinting centre 5 or other abnormalities in the imprinting process. 5, 6 Since 1992, clinical diagnosis can be confirmed molecularly by DNA methylation tests. 7 With the combined use of FISH, cytogenetic and molecular techniques, the precise genetic defect (deletion, translocation, uniparental disomy, imprinting centre deletion or imprinting mutation ) can now be identified in all patients.
Data on prevalence and birth incidence vary from 1 in 5000 to 1 in 30 000. 8 Most authors estimate the prevalence based on clinical diagnoses within a small population (less than 265 000) and a limited age group (under 30 years). 8 -10 A recent study including all ages, 11 found a birth incidence of 1:29 000, a prevalence of 1:52 000 and a mortality rate of 3% a year across all ages and 7% a year in those over 30 years of age. Common causes of death in PWS adults are obesity related cor pulmonale and respiratory failure, 12 while unexpected sudden death in childhood is associated with acute respiratory failure and/or high fever. 13 Here, we report the findings of a prevalence study including all ages in Flanders, a well-defined geographic region with a population of approximately 6 million people. Data on prevalence, birth incidence and causes of death are given.
Materials and methods
The method of counting down all known cases with a diagnosis confirmed by DNA methylation testing using probes PW71B and KB17 was used. Patients were ascer-tained through the four genetic centres of Flanders and the Flemish PWS Association. Data on causes of death and age at diagnosis were obtained from the medical files.
The number of births from 1993 to the end of 2001 was obtained from the annual reports of the Study Centre for Perinatal Epidemiology (Studiecentrum voor Perinatale Epidemiologie-SPE), which registers over 99% of all live and stillborn children with a birth weight of more than 500 g.
Differences in median age at diagnosis were tested using a nonparametric test (Mann -Whitney U-test) because the data did not show a normal distribution. Differences in prevalences were tested with a w 2 test. All statistical tests were performed with the SYSTAT 7 for windows program (SP55 Inc., Chicago, USA).
Results
The Fifty-four patients had a deletion (69%), 15 patients had a uniparental maternal disomy (19%) and four patients had an imprinting mutation (5%). The underlying genetic defect was not identified in the five other patients (6%). Figure 1 shows the frequencies by age grouped in 5 year intervals. Ages were standardised to midnight on 31 December 2001. The overall age structure of this sample shows that there is a decreasing number of PWS individuals with age. This decline in prevalence could be explained by a low rate of identification of older PWS individuals and/or by a high rate of mortality in the older age group.
A low rate of identification is supported by age at diagnosis data collected for a group of 64 persons out of the total 78 persons (Figure 2) . No exact data were available on the other 14 persons. The median age at diagnosis for the group born after 1981 (aged 20 years or younger) is 26 weeks with a range from 1 week to 8 years, while the median age at diagnosis for the group born before 1981 (older than 20 years) is 10 years with a range from 1 week to 52 years. The difference is statistically significant (Mann -Whitney U-test; Po0.001).
Causes of death are reported in Table 1 .
Discussion
The estimated annual birth incidence of PWS (1/26 676) found in this study is in remarkable good agreement with the lower estimate for birth incidence of 1:29 000 found in the study of Whittington et al 11 and a minimum estimate of 1:25 000 in Australia. 14 The estimated minimum prevalence (1:76 574) is significantly lower than the prevalence found by Whittington et al, 11 (1:52 000) (w 2 ¼ 6.47, P ¼ 0.01). The difference can be partly explained by ascertainment differences. In the UK study, 28 out of 96 PWS patients were diagnosed on a clinical base without confirmation by DNA methylation analysis. Leaving out these 28 patients, the prevalence would be 1:73 529, a rate similar to ours. A potential source of error in our results is the missing cases. Evidence for missing cases is the regional variation in prevalence, possibly indicating a better identification in some areas than in others. However, such variation may also indicate random variation in smaller groups. Further evidence for the missing cases hypothesis is the decreasing number of cases with age. Data from the older age group may be still missing. The overall structure of current age versus age at diagnosis suggests that some older persons The low prevalence rate in the older age group may also be explained by a higher neonatal mortality before 1980. In the past 40 years, an increasing knowledge in medical neonatal care has reduced the neonatal mortality for the total population of Belgium from 10% in 1930 to 3% in 1960 15 , 1% in 1980 16 and 0.5% in 2001 (Institute for Perinatal Epidemiology). A third explanation for the falling number of cases with age may be the increasing rate of mortality. Although numbers are small, our data confirm an increased rate of mortality after the age of 30 years. Infections and complications of obesity affecting cardiovascular and respiratory systems are the main risk factors associated with mortality in adults. Sudden respiratory infections with high temperature not responding to treatment with antibiotics and antipyretics medication seem to be the major cause of death in young children. Prader -Willi syndrome: birth incidence and prevalence
